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Description 
SUPPORT STAND 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention provides a support stand, which can 

support an optical axis of an exposure machine. 
[0003] 2. Description of the Prior Art 

[0004] Presently, subsidiary machines of high-energy exposure 
machines such as light source generators are mostly 
placed separately with operating machines such as step- 
pers and scanners in semiconductor foundries to prevent 
operators or machines from being hurt or influenced by 
heat, particles, noise, vibration and high-energy radiation 
generated by the light source generators. Furthermore, 
operating machines must be placed in the clean room to 
prevent particles from polluting products and reducing 
production yields. However, it is very expensive to con- 
struct a clean room. To keep space for more operating 
machines, light source generators of exposure machines 



and operating machines are mostly placed on different 
floors and then the cost of foundries is reduced. In addi- 
tion, there are not only optical axes and transferring lens 
between light source generators and operating machines 
located on different floors, but also some other transfer- 
ring pipelines. Optical axes, transferring lens, and other 
transferring pipelines will overlap. So a support stand is 
needed for the application of exposure machines to sup- 
port optical axes between light source generators of ex- 
posure machines and operating machines and to fix and 
place electric wires and other transferring pipelines of the 
machines themselves. 
[0005] Please refer to Fig. 1. Fig. 1 is a schematic diagram of layout 
of an exposure machine according to the prior art. As 
shown in Fig.l, the light source generator 110 and the 
operating machine 120 are placed on the first floor 130 
and the second floor 131 respectively. The light source 
generator generates exposure light sources such as laser 
beams, transfers them to the operating machine 120 by 
an optical axis 140 and lens (not shown), and then sup- 
plies enough exposure energy for the operating machine 
120. Between the light source generator 110 located on 
the first floor 130 and the operating machine 120 located 



on the second floor 131, there is not only an optical axis 
140, but also many electric wires 150,151 of machines 
and some other transferring pipelines (not shown). In the 
prior art, structures to support exposure machines may 
use a support board 160 and a plurality of coupling 
mechanisms 161,162 to support, fix and place an optical 
axis 140, electric wires 150,151 of machines and other 
transferring pipelines. 
[0006] However, the support board 160 and a plurality of cou- 
pling mechanisms 161,162 are usually set in place after 
the factory has been constructed completely. There are 
some other transferring pipelines that will influence the 
support board 160 between the floor the light source 
generator 110 is located on and the floor the operating 
machine 120 is located on. Therefore, in the prior art 
there are some drawbacks such as poor results for sup- 
port structures and difficulty of installation. Some vibra- 
tion from outside effects such as earthquakes, human 
touching, and construction can easily make support struc- 
tures shift and twist, and then influence the location of 
the optical axis 140 and lens. This will cause exposure 
light source going through the operating machine to have 
a phenomenon of axes shifts and poor intensity and uni- 



formity of the exposure light source, and thereby influ- 
ence the critical dimension and the throughput of semi- 
conductor product. 
Summary of Invention 

[0007] It js therefore an objective of the claimed invention to 

provide a support stand to support an optic axis between 
a light source generator of an exposure machine and op- 
erating machines, and to solve the problem of poor re- 
sults of optic axes supported according to the prior art. 

[0008] It is a second objective of the claimed invention to provide 
real time detection of optic axis shifts. If the optic axis 
shifts, a warning signal will be sent out to warn operators 
to adjust or stop the semiconductor process without man- 
ufacturing poor quality products. 

[0009] According to the claim invention, a support stand to sup- 
port an optic axis of an exposure machine is disclosed. 
The support stand includes at least a H-beam set between 
a light source of an exposure machine and an operating 
machine to support an optical axis of the exposure ma- 
chine, at least one supporting element set on a first part 
of the H-beam, a signal emitter set on a second part of 
the H-beam, and a signal receiver, receiving a signal sent 
from the signal emitter, set on a third part of the H-beam. 



Thereof, the signal emitter and the signal receiver are 
used for detecting an optical axis shift. 

[0010] Because the support stand of the claimed invention is an 
H-beam, which has some advantages such as good rigid- 
ity, small size, material standard easily obtained, easy to 
install, and good performance for fixing, it can prevent an 
optic axis shift caused by poor support performance due 
to outside vibration, and then make sure that the expo- 
sure light source goes through the operating machine 
steadily. Furthermore, the claimed invention uses a signal 
emitter and a signal receiver for detecting. If an optic axis 
shifts, a warning signal will be emitted to warn operators 
to adjust or stop the semiconductor process, to prevent 
the manufacture of poor quality products. In addition, the 
H-beam of the present invention is easy to assemble and 
disassemble, so it can reduce the occurrence of overlap- 
ping pipes and the cost of time to move pipelines. 

[0011] It is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, but are not restrictive, of the invention. Other ob- 
jects, advantages, and novel features of the claimed in- 
vention will become more clearly and readily apparent 
from the following detailed description when taken in 



conjunction with tlie accompanying drawings. 
Brief Description of Drawings 



[0012] Fig.l is a scliematic diagram of layout of an exposure ma- 

cliine according to tlie prior art. 
[0013] Fig. 2 is a tliree dimensional diagram of the support stand 

according to the present invention. 
[0014] Fig. 3 is a side view of the exposure machine as shown in 

Fig. 2. 

[0015] Fig. 4 is a schematic diagram of application of the support 

stand according to the present invention. 

[0016] Fig. 5 is a front view of the support stand according to the 

present invention. 
Detailed Description 

[0017] Please refer to Fig. 2 and Fig. 3. Fig. 2 is a three dimen- 
sional diagram of a support stand 250 of the present in- 
vention. Fig. 3 is a side view of the support stand 250, 
which is shown in Fig. 2. As shown in Fig. 2 and Fig. 3, the 
support stand 250 includes H-beams 260,261 that are 
parallel to each other and support elements 262-267 for 
jointing the H-beams 260,261 with the floor and support- 
ing the H-beams 260,261. For example, as shown in 
Fig. 4, one end of the support elements 262-264 is set on 



the first part such as the bottom of the H-beam 260 and 
the other end is set on the ground of a floor 230. Accord- 
ing to this design, the H-beam 260 and the floor 230 can 
be jointed well and the H-beam 260 can be supported 
sufficiently. Since the quantity and model of the support 
elements 262-267 referred to before may depend on the 
practical demand, the module may be different sizes and 
quantity such as six angle support bases. The shape of 
the angle support base may be the shape of "L" or a right 
triangle for fixing the H-beams 260,261 with the ground 
of the floor 230. The support element of the present in- 
vention, however, may not only be set on the position re- 
ferred to before but also on the ceiling of the floor for fix- 
ing the H-beams 260, 261. 

[0018] Otherwise, the support stand 250 includes at least a fix 

unit such as rivets or screws to link each H-beam 260,261 
with each support element 262-267. For example, a rivet 
can tightly fix the bottom of the H-beam 260 with each 
end of the support elements 262-264. 

[0019] As shown in Fig. 4, support stand 250 also includes at 
least a coupling mechanism 270,271 and a fix board 
280,281 linked with two H-beams to link the optic axis 
240 with the H-beams 260,261. The structure of the cou- 



pling mechanism 270,271 of the present invention is not 
restricted to the structure as shown in Fig. 4. Please refer 
to Fig. 5. Fig. 5 is a front view of the support stand of the 
present invention. As shown in Fig. 5, the H-beams 
260,261 include two fix boards 280,281 which may have 
a plurality of holes. The coupling mechanism 270,271 can 
fit into a choice of holes on the fix board 280,281, so that 
the H-beams 260,261 can adjust the distance between 
each other to the optimum size in order to keep away the 
electric wires of the machine itself and other transferring 
pipelines and to support the optic axis 240. 
[0020] As shown in Fig. 3, the present invention also includes a 
signal emitter 268 set on the second part of the H-beam 
261, and a signal receiver 269, receiving a signal sent 
from the signal emitter 268, set on the third part of the 
H-beam 261. Thereof, the second part and the third part 
are on the top and bottom of H-beam 261, respectively, 
and are used for detecting shifts, extensions, and twists 
of the H-beam 261 and then detecting the possible shifts 
of the optic axis 240 (shown in Fig. 4) fixed on the H- 
beams 260,261. Otherwise, the rivets and screws referred 
to before can be used to tightly link the signal emitter 268 
with the H-beam 261 or the signal receiver 269 with the 



H-beam 261. It should be noted that the signal emitter 

268 of the present invention and the signal receiver 269 
interacting with it are not restricted to one set. The signal 
emitter 268 and the signal receiver 269 set on the second 
and the third part respectively are not restricted to place 
on the same H-beam. They can be set on different H- 
beams to detect the horizontal shift of the position. For 
example, the signal emitter 268 is set on the H-beam 261 
and the signal receiver 269 is set on the same level of the 
H-beam 260. Therefore, if the H-beam 261 or 260 expe- 
riences deformation or shifts because of earthquakes or 
other outside force, at this moment, the signal receiver 

269 will not receive the signal emitted from the signal 
emitter 268 and then the shift of the optic axis will be de- 
tected. A warning signal will be sent out from a control 
unit linked with the signal receiver 269 to warn operators 
to perform detecting and adjusting. Further, a control sig- 
nal will be sent out to the exposure machine to stop the 
exposure process. Otherwise, the signal emitter 268 and 
the signal receiver 269 can be set on the fix board 
280,281 where the coupling mechanism 270,271 is lo- 
cated. The present invention, however, is not restricted to 
these. 



[0021] In conclusion, the application of the present invention is 
shown in Fig. 4. Subsidiary machines such as the light 
source generator 210 and the operating machine 220 
such as steppers and scanners are placed on the first floor 
230 and the second floor 231 respectively. Exposure light 
sources such as laser beams are transferred from the light 
source generator 210 to the operating machine 220 by an 
optic axis 240 to supply enough exposure energy for the 
operating machine 220. There are not only an optic axis 
240 but also electric wires of many machines and other 
transferring pipelines (not shown) between the light 
source generator 230 set on the first floor 230 and the 
operating machine 220 set on the second floor 231. In or- 
der to let the distance of the H-beam of the present in- 
vention adjust to the optimum size to keep away other 
transferring pipelines, the support stand 250 can choose 
the H-beams 260, 261 of different sizes or the coupling 
mechanisms 270,271 can choose positions on the fix 
boards 280,281 which have different hole positions. Oth- 
erwise, of the present invention, electric wires of machine 
itself and other transferring pipelines can be fixed on the 
other side of the H-beams 260, 261 without the optic axis 
240 passing to prevent other transferring pipelines from 



influencing the axis position wliich has been adjusted 
precisely. The exposure light source referred to before 
may be laser beams, deep-UV beams, asynchronous radi- 
ation X-rays, solid-state lasers, excimer lasers, etc. 
[0022] In contrast to the prior support structure, the support 
stand of the present invention uses H-beams to be the 
support stand. It not only has advantages such as rigid 
structure, small volume, being easy to install, and provid- 
ing good fixing performance, but also can avoid the dis- 
advantage of the light source transferred into the operat- 
ing machine shifting because of the poor support perfor- 
mance when outside vibration is present. If unpreventable 
axis shift occurs because of vibration, a signal receiver 
will detect axis shift from a signal emitter. Then, a warn- 
ing signal will be sent out to warn operators or stop the 
semiconductor process to avoid manufacturing poor qual- 
ity products and unnecessary waste because of axis shift. 
In addition, the H-beam is easy to assemble and disas- 
semble, so it can reduce the occurrence of overlapping 
pipes. When it is needed to increase or disassemble 
pipelines, since the H-beam can be easily assembled and 
disassembled, pipelines can be easily moved for reducing 
the cost of the time to move pipelines. 



[0023] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method 
may be made while retaining the teachings of the inven- 
tion. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



